This paper proposes the design method of adaptive rotor flux observer gain to improve stability at low speed and regenerating mode. The method is based on the stability analysis. The stability analysis utilizes the linearized model considering all systems including each control loop. Therefore the proposed method considers the effects of motor constants and control circuit constants. The stability analysis using the transfer function for rotor speed considers the arrangement of pole and zero and the steady state error. The rotor flux observer gain which improves the stability for each operating condition is clarified. Also this paper proposes the real time tuning method of observer gain. The validity of the proposed method is confirmed on the simulation using Matlab Simulink and the experiment. Figure 1 shows the preparation procedure of observer gain table (OGT). All procedures are automatically executed on Matlab. Using PC of which the result of the Matlab benchmark test is 30, 30 hours are needed for the preparation of OGT. Figure 2 shows the OGT. In actual control system, the adaptive rotor flux observer refers to k of OGT for the rotor speed reference and load torque estimate. Figure 3 shows the experimaental results for rated regenerating operation in using observer gain tuning. It is the very severe experimental condition which crosses zero frequency. It can be confirmed that k becomes small in the low speed area in order to stabilize the system. 
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